Abstract. The aim of this paper is to give a simple proof of results by González-Koskela concerning the radial growth of C 2 functions satisfying Bloch type condition.
Introduction
Denote by B the Bloch space of all holomorphic functions f on the unit disk U which satisfy
The radial growth of Bloch functions was extensively discussed by ClunieMacGregor [2] , Korenblum [4] , Makarov [5] and Pommerenke [7] . The law of the iterated logarithm of Makarov [5] states that if f A B, then lim sup r!1 j f ðrzÞj ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi ffi log 1 1Àr log log log 1 1Àr
for almost every z A qU, where C is a universal constant. Pommerenke [7] proved that this inequality is true for C ¼ 1 and this inequality is false for C a 0:685. Recently, González and Koskela studied the radial growth of C Here the constants c 1 and c 2 depend only on n; c; g.
We denote by Bðx; rÞ and Sðx; rÞ the open ball and the sphere of center x and radius r, respectively. We set B n ¼ Bð0; 1Þ and S nÀ1 ¼ Sð0; 1Þ. The
Hausdor¤ measure with a measure function h is written as H h . In case hðrÞ ¼ r a , we write H a for H h . Our first aim in the present note is to extend Theorem A by González-Koskela. For this purpose, let j be a positive, continuous and non-decreasing function on the interval ½0; 1Þ satisfying jð1 À r=2Þ a Ajð1 À rÞ for every r A ð0; 1Þ ð 3Þ with a constant A b 1 and
Theorem 1. Let u be a C 2 function on B n with uð0Þ ¼ 0 such that
Then for H nÀ1 -a.e. 
Exponential integral
In this section, we present an exponential estimate for C 2 functions satisfying (5) . For this we prepare the following lemma, which is a generalization of [ Proof. First we show that
for each v A C 2 ðB n Þ. Using the divergence theorem, we have
Thus (7) holds. We prove this lemma by induction on k. Clearly, (6) holds for k ¼ 0. Suppose that (6) holds for k. Using (7) and the assumption on induction, we obtain Integrating both sides from 0 to r and applying Fubini's theorem, we have
Hence (6) also holds for k þ 1. The induction is completed.
Lemma 2. Let u be a function in B n satisfying condition (6) . Then for all c, 0 < c < 1=4, and for all r, 0 < r < 1, ð
Proof. If k is a non-negative integer, then, by (6), we have The series on the right converges if 0 < c < 1=4 and thus our lemma is proved.
Proof of Theorem 1
Let j and F be as in the Introduction, and let u be as in Theorem 1.
To prove Theorem 1, we need the following two lemmas.
Lemma 3. For every 0 < r < 1, 
Proof of Theorem 2
In this section we complete the proof of for H nÀ1 -a.e. z A S nÀ1 .
Hausdor¤ measures and radial growth
Let j and F be as in the Introduction. Take a positive non-decreasing function C on ½0; 1Þ satisfying FðrÞ log logð1=ð1 À rÞÞ ½CðrÞ 2 ! 0 as r ! 1: 
